Kinetic analysis by stopped-flow radiationless energy transfer studies: effect of anions on the activity of carboxypeptidase A.
We have utilized a highly sensitive radiationless energy transfer (RET) assay to investigate the effect of anions on the activity of carboxypeptidase A (CPD-A). The RET kinetic method visualizes the ES complex directly and thus enables both the mode of action of anions and the quantitation of their effect to be determined at a single substrate concentration. In marked contrast to the activating effect of anions on the closely related metalloprotease, angiotensin converting enzyme, Cl-, and other anions inhibit CPD-A catalysis. NaCl inhibits the hydrolysis of Dns-Ala-Ala-Phe throughout the pH range 6-10. Other di- and tripeptides are similarly inhibited while their ester analogues are affected only slightly. Changes in the type of cation [e.g., Na+, Li+, K+, Ca2+, and (CH3)4N+] at a constant [Cl-1] of 0.1 M showed no difference in the extent of inhibition, whereas with anion substitution the differences were marked. In all cases, the inhibition was partially competitive. At pH 5.9, the Ki values for the free enzyme are 51 (Cl-), 17 (N3-), 2.1 (SO4(2-)), and 0.21 mM (H2PO4-), and for the ES complex, the KI' values are 1000, 720, 42, and 13 mM, respectively. The other anions were shown to act at the chloride site. The results indicate that investigations of anion inhibition in 1 M NaCl, a typical assay condition, may be greatly hindered by the presence of Cl-. Thus, the competitive binding mode of phenylacetate toward peptide hydrolysis is greatly decreased by the presence of 1 M Cl- ion while its noncompetitive component is unaffected.(ABSTRACT TRUNCATED AT 250 WORDS)